Long-term depression at thalamocortical synapses in developing rat somatosensory cortex.
Sensory experience during an early critical period guides the development of thalamocortical circuits in many cortical areas. This process has been hypothesized to involve long-term potentiation (LTP) and long-term depression (LTD) at thalamocortical synapses. Here, we show that thalamocortical synapses in rat barrel cortex can express LTD, and that LTD is most readily induced during a developmental period that is similar to the critical period for thalamocortical plasticity in vivo. Thalamocortical LTD is homosynaptic and dependent on activation of N-methyl-D-aspartate (NMDA) receptors. The age-related decline of LTD is not due to changes in inhibition nor to changes in NMDA receptor voltage dependence. Minimal stimulation experiments indicate that, unlike thalamocortical LTP, thalamocortical LTD is not associated with a significant change in failure rate. The existence of LTD and its developmental time course suggest that LTD, like LTP, may contribute to the refinement of thalamocortical inputs in vivo.